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Natural history and therapeutic studies of cataracts require objective, standardised methods for in vivo quantification of posterior subcapsular cataracts (PSC) and other lens opacities. In the case of PSCs, much progress has been made towards this goal. PSC characteristics have been reproducibly documented with retroillumination photography, a technique optimised by Kawara and co-workers. ' Computerised analysis systems for quantification of PSCs from retroillumination photographs have subsequently been devised. 2 A total of 51 eyes from 35 subjects was included in the study (both eyes from 16 subjects, right eyes from six, and left eyes from 13). Subjects were followed up every 6 (SD 2) months for 8 The following regression model was used.
For eye j, j=1,...,5 1,
Here Yjk is the follow up measurement for eye For 14 (27%) of 51 eyes, the slope bj of the regression line exceeded the critical value,C7 -that is, the regression line lay within the shaded region and the null hypothesis of zero slope was rejected. This was interpreted as a significant progression in the PSC area. Figure 4 shows plots of follow up measurements for these 14 eyes with a significant PSC area progression.
For the other 37 eyes (73%), the absolute value of the slope did not exceed the critical value C>-that is, the regression line lay outside the shaded region and the null hypothesis of zero slope was not rejected. This was interpreted as no significant change in PSC area (Fig 5) . No eye showed significant PSC area regression.
Among the 16 subjects who had both eyes included in the study, two had progression of the PSC area in each eye, 11 had no area changes, and three had progression in only one eye. Among the 19 subjects with only one eye included in the study, seven had progression of their PSC area and 12 had no area change ( Table 2) .
For comparison, data were also evaluated Time from first examination (years) Figure 5 Temporal changes in posterior subcapsular cataracts (PSC) area (expressed as area"12) for 37 eyes with no significant PSC area change. (Table 3) , 11 eyes demonstrated PSC area progression by the AltmanBland method in either the 1 or 2 year analysis, two eyes were excluded because of lack of follow up visits at 1 and 2 years, and one eye did not show a change in PSC area. The plot of follow up measurements for this eye (subject 35, left eye) is shown in Figure 2 . The difference between 1 or 2 year measurement and baseline was less than 0O83 (95% error range).
Of the 37 eyes with no PSC area change by the slope based test, one showed PSC area regression at 1 year but no area change at 2 years by the Altman-Bland method. No eye with PSC area progression by the AltmanBland method in either 1 or 2 year analysis was missed by the slope based test.
Discussion
There has been very little information on the 
t/ =Cataract progression by the Altman-Bland method.
t=Excluded owing to lack of visit within 2 months from 2 years. Some comments about the possible sources of error are worthy of note. The quality of retroillumination photographs may contribute to the irregular or jagged progression pattern (see Figs 4 and 5) in some eyes. Review of the retroillumination photographs of these eyes and their corresponding tracings showed that some photographs were slightly out of focus, overexposed, or underexposed (see Fig 1A) . Some were taken with the eyes fixating incorrectly. At times, these photographic difficulties were hard to avoid since the patients are elderly, and easily get tired or distracted. These variations affected the visibility of the PSC edge, leading to differences in the outlined areas. However, as pointed out by Shun-Shin et al,13 the irregular progression pattern can also be due to the fact that the surface areas of posterior subcapsular cataracts may decrease in time and may not necessarily be due to the quality of retroillumination photograph. However, this variability was smoothed by the least squares slope. In this study, we measured the PSC area from retroillumination photographs of at least three clinic visits to obtain a more realistic trend of PSC growth. Another observation was the usefulness of a 7 mm artificial pupil as a standard for pupil size 15 Other areas which should be explored are the need to develop ways to describe the centrality of any opacity since more centrally located opacities may give rise to earlier disturbances in visual function (versus peripherally located ones). Development of computerised analysis methods could help in the outlining of affected areas (in conjunction with the above mentioned background subtraction and threshold segmentation) which can be then refined by a human tracer only when needed. The contribution of any nuclear opalescence must also be studied to allow for changes in the nuclear area as they affect the retroillumination image especially during longitudinal monitoring of PSC cataract.
Conclusions
The NEI computer planimetry system is an objective and relatively easy method of estimating PSC area from retroillumination photographs. It is useful for cross sectional studies as shown previously8 and for monitoring progression or regression of PSCs as was demonstrated in this study. The 
